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(57) [aaim(s)] 

[Qaim 1] Average particle diameter when drying being 1 

m or less, to be, At same time being a composition 
which consists of thermoplastic resin or thesolvent 
solubility resin where water-absorbant resin where 
amount of absorbed water of water is 10-1000 g/g 
isdispersed being, As for said composition making 
water-absorbant resin emulsion disperse which was 
formed to thesystem which it heats or melts and of 
thermoplastic resin or solvent solubility resin by reverse 
phaseemulsafication or reverse phase suspension 
polymerization method, to become, With formable, 
amount of absorbed water of water is 1 0-80000 % of 
itsownwei^inthegeonrEtiyof option in geometry 
when forming, at same time, atthe time of equilibrium 
water absorption, moldability water-absorbant resin 
composition which designates that separation fromthe 
molded article of water-absorbant resin containing 
water gel is 10 % or lower as feature. 

[Qaim2] With said water-absorbant resin emulsion addi 
ng surfactant, making disperse, composition of 
theCaim 1 statement which becomes. 

[Qaim 3] Composition of Gaim2 statement where surf 
actant is something of rangeof HLB=1~15. 

[Gaim4] Composition of any statement of Qaim 1 -3 
where said water-absorbant resin is any of amphoteric 
polymer crossl inked article of anionic group-containing 
polymer crosslinked article , cationic group-containing 
polymer crosslinked article , nonionic polymer 
crosslinked article , anibnic group and thecationic group- 
ronlaining, or blend of one kind or more among these. 
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[Oaim 5] Shape of option, fromgroup which consists o 
f powder, the pellet, rod shape, film, sheet and 
fiber corrposition ofany statement of Claims 1 through 
4 which is a shape which is chosen. 

[Qaim 6] Water-absorbant resin and composition of any 
statement of Claims 1 through 5 where the weight ratio 
of thermoplastic resin or solvent solubility resin is 3: 97 
-80:20. 



[Description of the Invention] [ Industrial Area of Applic 
ation] 

This invention is something regarding moldability water 
-absorbant resin 

[Prior Art] 

Until recently, as for water-absorbant resin because it i 
s a three-dirrensiona] crossl inked polymer, it is 
notpossible, to form, in order to make suitable form 
deform, dispersing thewater-absorbant resin of snail 
grain size in moldable resin usually, relatively, technique 
that isused forms. 

[ Problems That Invention Seeks to Solve ] 

But, any conventional things in each case average parti 
cle diameter when drying water-absorbant resin arethe 1 

mor greater, it disperses in moldable resin and 
compatibility and dispersibiliry arebad, containing water 
gel separating from molded article, there was a problem 
that theamount of absorbed water of molded article 
disperses, impairs contact feeling. 

[To solve problem means in order] 

These inventors in order to solve above-mentioned pro 
blem, reached toresult and this invention which diligent 
investigation are done. 

Namely as for this invention, average particle diameter 
when drying being 1 mor less, to be, At same time 
being a composition which consists of thermoplastic 
resin or thesolvent solubility resin where water- 
absorbant resin where amount of absorbed water of 
water is 10-100 g/g isdispersed being, As for said 
(xmposition making water-absorbant resin errulsicm 
disperse which was formed to theyarn which it heats or 
melts and of thermoplastic resin or solvent solubility 
resin by reverse phaseerriilsification or reverse phase 
suspension polymerization method, to become, With 
formable, amount of absorbed water of water is 10 
-80000 % of its own weight inthe geometry of option 
in geometry when forming, at same time, atthe time of 
equilibrium water absorption, is moldability water- 
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absorbant resin conposition which designates that 
separationfrommolded article of water-absorbant resin 
containing water gel is 10 % or lower as feature. 

If average diameter when drying is 1 m or less as w 
ater-absorbant resin which is used forthe this invention, 
and at same time amount of absorbed water of water i s 
10^1(XX)^g,the composition of resin especially is not 
limited When average particle diameter when drying is 
larger than 1 m, dispersing in the thermoplastic resin 
or solvent solubility resin, compatibility is low, there is a 
problem that, after the water absorption, separation of 
containing water gel is many composition in geometry 
whichformed, application is limited In addition, when 
amount of absorbed water of water-absorbant resin is 
lower than 10 gfg, theamount used becomes many in 
order to keep amount of absorbed water of molded 
article, formationoccurs difficulty or problemsuch as 
increase of containing water gel separation When 
amount of absorbed water of water-absorbant resin 
exceeds 1000 g/g, because strength ofthe gel is low in 
water containing state, in molded article water 
absorbing ability cannot be shownthe satisfactory and 
there is a problem that amount of absorbed water 
decreases rather. 

As conposition of resin, it can increase amphoteric pol 
ymer crosslinked article of for example anionic group- 
containing polymer crosslinked article , the cationic 
group-containing polymer crosslinked article , norriorric 
polymer crosslinked article , anionic group and cationic 
groip-cxDntaining. 

As polymer crosslinked article of anionic group-contain 
ing, it can increase crosslinked polymer which 
designatesthe crossl inking agent as ingredient with 
anionic vinyl monorrer and necessity with nonionic 
monomer andnecessdty. 

As anionic vinyl monomer, if it is something which sho 
ws anionic, it is gpodwhichever, but desirably, it is 
something which possesses carboxyl group and/or 
sulfone group. 

unsaturated mono or polycarboxylic acid [ (meth)acr 
ylicacid (It is acrylic acid and/or methacrylic acid 
Below similar statement is used ), such as ethacrylic 
acid , crotonic acid , sorbic acid , maleic acid , 
itaconic acid and ciimarric acid ], those anhydride 
[Such as maleic anhydride], and those salt [alkali 
metal salt (salt of sodium, potassium and lithium 
etc), alkaline earth metal salt (salt of calcium and 
magnesium etc), anmoniumsalt and arrine salt (salt 
of alkyl amine of rrethyl arrine and trimethyl arrine 
etc; such as salt of alkanolarrine of triethanolarrine and 
diethanolarrine etc)] and itcan increase mixture of 2 
kinds or more of above-mentioned monomer asthe 
anionic vinyl monomer which possesses carboxyl group. 
Desirable ones are (meth)acrylic acid alkali metal salt 
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among these. 

aliphatic a* aroimtic vinyl sulfonic acid [Such as vin 
yl sulfonic acid , allyl sulfonic acid , vinyl toluene 
sulfonic acid and styrene sulfonic acid ], (nreth)acrylic 
sulfonic acid [Such as (meth)acrylic acid sulfoethyl 
and (meth)acrylicacidsulfoprq?yl], 
(meth)acrylanide sulfonic acid [Such as 2- acryiarride 
- 2- methyl propane sulfonic acid ], and those salt [ 
alkali metal salt (salt of sodium, potassium and 
lithium etc), alkaline earth metal salt (salt of calcium 
and magnesium etc), ammonium salt and amine salt 
(salt of alkyl amine of methylanine and trimethyl 
arrine etc; such as salt of alkanolanine of 
triethanol amine and dietharK>larrine etc)] and itcan 
increase blend of 2 kinds or more of above-mentioned 
monomer asthe anionic vinyl monomer which possesses 
sulfone group. Desirable ones are (meth)acrylanide 
alkali metal sulfonate among these. 

It can increase for example hydroxyethyl (rreth)acryla 
te , hydroxypropyl (meth)acrylate , (meth)acrylarride 
and vinyl pyrrolidone etc asthe nonionic water 
solubility vinyl monomer which is used in accordance 
with necessary. 

In addition, quantity of anionic vinyl monQmer which is 
occupied in rxdymerwhich is formed with above- 
mentioned monQmer, is 50 rnole% or greater usuallythe 
10 rrole% or greater , desirably. 

To obtain crossl inked polymer, it is possible to use cro 
sslinking agent, in accordancewith necessary compound 
(2) which 1 possesses basis which canreact with 
functional group of possessing and cationic vinyl 
monomer and/or anionic vinyl monomer at least 
canincrease polymerizable double bond of compound (1) 
and 1 which rx^ssessrjolyrrEiizable double bondof at 
least two as this CTOSslinking agent. 

It can increase below-mentioned ones as compound of 

0). 

.circle-1. bis(meth)acrylamde :N,N- alkylene(Cl~C6) 
bis (meth)acrylamide for example N,N- methylene bis 
acrylarride . 



C^rbarnyl ester which can .circle-3. carbamyl ester : pol 
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yisocyanate [Such as toluene diisocyanate , 
hexamethylene diisocyanate , 4,4'-di phenyl methane 
diisocyanate and NOO group-containing prepolymer 
(With reaction with above-mentioned polyisocyanate and 
active hydrogen atonHX>ntainingcxmrpoundtheycan) ] 
with by reaction with hydroxyethyl (meth)acrylate. 

.circle-4. G or poly vinyl compound : divinyl benzene , 
divinyl toluene , divinyl xylene , divinyl ether , divinyl 
ketone and tri vinyl benzene etc. 

Di- of .circle-5. polyols or di- or poly (meth)allyl ether f 
or exanple polyethylene glycol diallyl ether and allylation 
starch and allylation cellulose ofpoly(meth)allyl ether 
: polyols [Such as alkylene glycol , glycerine , 
polyalkylene glycol , polyalkylene polyol and 
carbohydrate]. 

Di- of .circle-6. polycarboxylic acid or poly ally! ester : 
diallyl phtbalate , diallyl adipate etc. 

.circle-7. unsaturated mono or polycarboxylic acid and ( 
meth) acrylic acid ester etc of ester : polyethylene 
glycol mono allyl ether of mono (meth)allyl ether of 
polyol. 

.circle-8. poly allyloxy alkanes : tetra allyloxy ethane etc. 



It can increase ethylenically unsaturated conpound whi 
ch contains carboxyl group , sulfone group and/or 
quaternary arrmonium salt group and thereactive group 
for exanple hydroxyl group , epoxy group and tertiary 
anino group etc as exanple of cmpound (2). 
Concretely hydroxyl groq>containing unsaturated 
conpound [Such as N- rrethylol (meth)acrylarride ] 
and epoxy group-containing unsaturated conpound 
[Such as glycidyl (meth)acrylate ] and it can increase 
tertiary amino group-containing unsaturated conpound 
[Such as dimethylarrino ethyl (rreth)acrylate arid 
dietl^artiix)etl^(meth)acrylate] etc. 

Desirable ones are conpound of ( 1 ) among these cross 
linking agent, espetiallydesirable ones are N,N- 
methylene bis acrylamide , ethyleneglycol diacrylate , 
triirethylolpropane triacrylate and tetra allyloxy ethane. 

Quantity of crosslinking agent, is 0. 1 ~5 weight% usu 
ally 0.0 1 ~1 0 weight% , desirablyvis-a-vis total weight 
of norrionic monomer which is jointly used by vinyl 
monomerand necessity to possess carboxyl group and 
or sulfone group. 

It can increase sodium polyacrylate crosslinked article 
or poly 2- acrylamide - 2- methylpropanoic acid 
crosslinked article or highly water absorbant resin 
[hydrolysate of for exanple and temperature > - 
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acrylonitrile graft copolymer, neutral substance of 
starch - acrylic acid graft polymer, saponate of acrylic 
acid ester - vinyl acetate copolymer, partial 
neutralization polyacrylic acid salt crossl inked article 
and crosslinkiTig isobutylene - maleic anhydride 
copolymer] etc of conventional anionic as polymer 
which is formed from these monomer. Fact that among 
these polymer it is desirable, is sodium polyacrylate 
crosslinked article or thepoly 2- acrylamide - 2- 
methylpropanoic acid crosslinked article. 

As polymerization method of vinyl monomer, melting 
monomer and crossl inking agent in theaqueous medium, 
after making aqueous solution, dispersion & 
enulsification or thesuspension being able to point under 
existing of dispersant and in the hydrophobic solvent 
(Such as hexane, cyclohexane, toluene and 
chlorobenzene ) in accordance with necessary, it can 
use so-called reverse phase emulsificationor suspension 
polymerization method which you polymerize. 

Average particle diameter when drying can obtain wate 
r-absorbant resin of 1 m or less with single stepby 
using reverse phase emulsion polymerization method. 

As polymer crosslinked article of cationic group-contai 
ning, it can increase crosslinked polymer which 
designatesthe crosslinking agent as ingredient with 
cationic vinyl monomer and necessity with nonionic 
monomer andnecessity. 

As cationic vinyl monomer, if it is something which sh 
ows cation, it is goodwhichever, but it is something 
which possesses quaternary amronium salt group 
desirably. 

Of dialkyl amino alley! (meth)acryiate and of alkyl halid 
e or ofdialkyl sulfate reaction product [Such as for 
example (meth)acryloyloxy ethyl trimethyl ammonium 
chloride or bronide, (meth)acryloyloxy ethyl trimethyl 
anrnoniummethosulfate , (meth)acryloyioxy ethyl 
dimethyl ethyl ammonium chloride , (ireth)acryloyloxy 
ethyl diethyl methyl arrmonium chlori de , 
(meth)acryl oyl oxy ethyl dimethyl benzyl ammonium 
chloride, (nieth)acryloyloxy propyl trimethyl 
ammonium chloride and (meth)acryIoyloxy propyl 
trimethyl anrnoniummethosulfate ]; of the dialkyl amino 
hydroxyalkyi (meth)acrylate and of alkyl halide or of 
dialkyl sulfate reaction product [Such as for example 
(meth)acryloyloxy hydroxyethyl trimethyl ammonium 
chloride or bromide, (meth)acryloyloxy hydroxyethyl 
trimethyl anrnoniummethosulfate and 
(meth)acryloyloxy hydroxypropyl trimethyl ammonium 
chloride]; of dialkyl amino alkyl (meth)acrylanide 
andof alkyl halide or of dialkyl sulfate reaction product 
[chloride or bronide of for example trimethyl 
aninoethyl (meth)acr^anide, chloride of trimethyl 
aninopropyl (meth)acrylamide, such as chloride of 
diethyl methylamino propyl (meth)acrylamide]; of 
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dialkyl amino hydroxyalkyl (meth)acrylamide and 
reaction product [chloride of for example trirnethyl 
ammohy^oxyethyl (meth)acrylarride } chloride of 
trirnethyl amino hydroxypropyl (meth)acr>damide 3 such 
as chloride of die%lrrkl^arninortydroxypropyl 
(meth)acrylarride] ;N- alkyl vinyl pyridiniumhalide of 
alkyi halide or dialkyl sulfate [Such as for example N- 
methyl - 2- vinyl pyridinium chloride or bromide and 
N- methyl - 4- vinyl pyridinium chloride ], trialkyi 
allyl amrorrium halide [Such as for exarrple trirnethyl 
ally! arrrnonium chloride or brorride and triethyi all>i 
ammonium chloride ] and it canincrease blend of these 2 
kinds or more as cationic vinyl monomer which 
possesses thequaternary arrrrionium salt group. Among 
these desirably thing is reaction product of dialkyl 
amino (meth)acrylate and thealkyl halide. 



>ttfcfx;i,j|ift«;0»i, S*l0*;i,%ei± % ff£L 
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Quantity of cationic vinyl monomer which is occupied 
in polymer which isformed with above-mentioned 
monomer, is 50 mole% or greater usually 1 0 mole% or 
greater ,desirably. 

Kind and amount of noniorric vinyl monomer and cross 
linking agent which are used in accordance 
withnecessary may be similar to those which are 
explained with sectionof anionic vinyl monomer. 

In addition, it can increase for example and poly aery 
loyloxy ethyl trirnethyl ammonium chloride crosslinked 
polymer etc as polymerwhich is formed with these 
monomer. 

Method which is made polymerization method , and ave 
rage particle diameter 1 m or less may be 
method which is similar to method which is explained 
with section ofthe anionic vinyl monomer. 

As noniorric group content polymer crosslinked article 
you can list crosslinked polymer which designates 
thecrosslinking agent as ingredient with noniorric vinyl 
monomer and necessity, crosslinking agent which is 
used with noniorric vinyl monomer and necessity may 
be sameas those which are explained with section of 
anionic group<x>ntairring polymer crosslinked article. 

Quantity of crosslinking agent which is used in accorda 
nee with necessaryis 10 %or lower in in polymer. 

In addition, it can increase poly acrylarride crosslinked 
polymer and polyhydroxyethyl acrylate crosslinked 
polymer etc as polymerwhich is formed with these 
monomer. 
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Method which is made polymerization method , and ave 
rage particle diameter 1 mor less may be 
methodwWch is similar to method which is explained 
with section ofthe anionic group-<x)ntaining polyrrer 
crosslinked article. 

As amphoteric polymer crosslinked article of anionic gr 
oup and cationic groupKX>ntaining you can list 
crosslinked polymer whichdesignates crossl inking agent 
as ingredient with anionic vinyl monomer and cationic 
vinyl monomer andnecessity with nonionic vinyl 
monomer and necessity, nonionic vinyl monomer and 
crosslinking agent which are used by anionic vinyl 
monomer , cationic vinyl monomer andnecessity may 
be same as those which are explained with 
earlierdescriptioa 

In amphoteric water-absorbant resin which is used wit 
h this invention, mole ratio of cationic vinyl monomer 
andthe anionic vinyl monomer various can change with 
condition of water absorption and the water absorption 
gel strength etc which are required, but it is a 85: 15 
-15:85 usually, desirably, itis a 70:30-30:70. 

In polymer, total amount of cationic vinyl monomer an 
d anionic vinyl monomer usually 10 mole% or greater , 
desirably, it is a 50 mole% or greater. 

In addition, it can increase arrphoteric crosslinked poly 
mer of mole ratio 1:1 of for exanple , the acryioyioxy 
ethyl trimethyl ammonium chloride and acrylic acid as 
polymer which is formed with these monomer. 

Method which is made polymerization method , and ave 
rage particle diameter 1 mor less may be 
iiEthodwhich is similar to method which is explained 
with section ofthe anionic groupnx)ntaining polymer 
crosslinked article. 

When water-absorbant resin of these average particle di 
ameter 1 m or less it disperses to thermoplastic resin 
or solvent solubility resin,the types of water-absorbant 
resin if it chooses according to object it isgood, is good 
even with 1 kind or mixture of those. 

When molded article where for exanple and superabs 
orbent are superior is theobjective, anionic crosslinked 
polymer is desirable, when molded article where salt 
resistance hygroscopic issuperior is objective, 
arrphoteric crosslinked polymer is desirable. 

In addition, in range which as for water-absorbant resi 
n which is dispersedalways as for necessity to be dry 
state is not, when forming isnot hindrance, making use 
of those of water containing state it is good. 

Surfactant which is used with this invention hydrophili 
c water-absorbant resin satisfactorily thedispersion 
obtaining, is an effect which in addition raises 
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conpatibilityin thermoplastic resin or solvent solubility 
resin Because it is a 1 mor less, separation of 
containing water gel for most partthere is not a water- 
absorbant resin which is used with this invention in 
when forming, butlike polyethylene etc polarity of 
thermoplastic resin or solvent solubility resin is small, 
whenthe compatibility of water-absorbant resin is bad 
relatively, surfactant suitable amount ispossible to mix. 

As that kind of surfactant HLB=1~15, desirably, those 
of 1.5~12aresuperior. When it exceeds under or 15 
HLB1 , compatibility is notinproved. IfHLB has entered 
into range of 1~15, it does notlirat especially 
conposition. ethylene oxide addition product of for 
example and alkylphenol, ethylene addition ones of 
higher alcohol, it canincrease ethylene oxide addition 
product and polyethylene glycol aliphatic ester ester 
etc of polypropylene glycol. 

Quantity of surfactant which is used in accordance wit 
h necessarydepends on also conposition of 
thermoplastic resin or solvent solubility resin, but if 
average particle diameterof water-absorbant resin is 1 

mor less, 0.5-200 % , it is a 1 .0-150 % 
desirablyvis-a-vis weight of water-absorbant resin 
usually. When it is less than 0.5 %, separation 
preventing effect of containing water geldecreases, 200 
% or higher adds and effect does not change. 

There is not especially limitation as thermoplastic resin 
or solvent solubility resin which isused with this 
invention, and they are moldable ones if making use of 
the commercial resin molding machine, it is good 
whichever. 

As for example , thermoplastic resin or solvent solubili 
ty resin, polyolefin resin [for example, polyethylene 
and poly polo pyrene , such as polyvinyl chloride , 
chlorinated polyethylene , ethylene - vinyl acetate 
copolymer (EVA), maleic acid modification EVA , EVA 
saponate , ethylene - (meth)acrylic acid copolymer , 
ethylene - (meth)acrylic acid ester copolymer , 
polystyrene and polyvinyl alcohol (PVA)], polyester 
resin [Such as for example and polyethylene 
terephthalate ], the polyacrylonitrile resin , polyurethane 
resin, polyanide resin and rubber type resin 
[synthetic rubber , and natural rubber of for example 
butyl rubber, isoprene rubber , butadiene rubber , 
chloroprene rubber and styrene - butadiene copolymer 
rubber etc], natural resin [Such as beeswax and 
tallow], it canincrease long chain fatty acid ester and 
polyalkylene oxa -f -f K adduct [Such as ethylene 
oxide addition product of polyethylene glycol and 
higher alcohol] etc. Melting PVA, EVA saponate and 
polyacrylonitrile resin etc in solvent, it ispossible to 
form 

These resin convenience can choose with application, t 
heyarepossibletouse 1 kind or mixture of those. 
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In addition, if it is something which solubilizing does re 
sin thesolvent referred to here, it is good whichever. 

For exarrple and aromatic solvent [Such as benzene, 
toluene and xylene], hydrocarbon solvent [Such as 
hexane and cyclohexane ], it can increase polar solvent 
[Such as water, acetone, methanol, DMF and 
DMSO]. 

Of water-absorbant resin and to set with application of 
molded article, it is possiblethe weight ratio of 
thermoplastic resin or solvent soluble resin, but from 
water absorbing capability and moldability,usually, it is a 
3:97-80:20. 

When water-absorbant resin is less than 3, when hygro 
scopic decoy, exceedsthe 80, formation becomes 
difficult. 

As embodiment of moldability water-absorbant resin co 
rrposition of this invention, acrylic acid Na polymer 
crosslinked article it can increase theEVA , acrylic acid 
Na and amphoteric polymer crosslinked article of 
acryloyloxy ethyl trirnethyl ammonium chloride is 
dispersed making use ofthe nonyl phenol ethylene oxide 
addition product polyethylene etc which are dispersed 
making use of sorbitan mono stearate (SPAN60). 

As thermoplastic resin of water-absorbant resin of aver 
age particle diameter 1 mor less or dispersing method 
to solvent solubility resin, the thermoplastic resin or 
solvent solubility resin it adds surfactant to system 
which melts inheating or solvent, water-absorbant resin 
emilsion after reverse phase emulsion polymerization 
and in accordance withnecessary, after dispersing, it can 
increase method which removesthe solvent. 

It does these dispersion, before forming and is good adj 
usting thesuitable form [Such as fa* exarrple pellet , 
rod shape and sheet ] and, it is good being dispersion 
and fonmtionsiirultaneously. 

As for molded article which uses moldability water-abs 
orbant resin of this invention where water-absorbant 
resin ofthe average particle diameter 1 m or less is 
dispersed, amount of absorbed water of water 10 
-80000 % of its own weights 10-50000 % 
desirably in geometry when fonring, at same time, atthe 
time of equilibrium water absorption, separation from 
molded article of water-absorbant resin containing 
water gel is thelO % or lower, water absorbing ability is 
insufficient amount of absorbed water of molded article 
under 10 % inthe various application which designates 
water absorption as objective, when it exceeds the80000 
%, strength of molded article decreases considerably, 
withstands the practical Use and becomes ft without. In 
addition, separation of containing water gel with 10 % 
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or more, stability over time of the contact feeling and 
water absorbing ability becomes problem, practical use 
becomes difficult. 

Shape of moldable option of composition it can increas 
e powder, the pellet, rod shape, film, sheet and 
fiber etc. 

There is not especially limitation as method which form 
s, thermoplastic resinor solvent soluble resin which . 
circle- 1. water-absorbant resin disperses conventional 
molding machine " for example, granulate and 
pelletizer , melt extrusion molding machine, making use 
of calendering roll and the casting machine etc], it 
forms, or to .circle-2. water-absorbant resin and should 
havedispersed thermoplastic resin or solvent soluble 
resin and it forms simultaneously. 

In addition, in this invention, as extender and additive, 
organic powder (Such as for example, pulp powder, 
starchcellulose derivative and natural polysaccharides 
),the inorganic powder ( for example and per Miller I 
jp7,suchas zeolite, silica, venriculite(DANA71.2. 
2d3), bentonite, talc and activated carbon) etc 
suitable amount to combine, it is possible in water- 
absorbant resin , the thermoplastic resin or solvent 
soluble resin in accordance with necessary. In addition, 
it is possible to add antioxidant , plasticizer , fungicide , 
the colorant, active ingredient and fragrance etc in 
accordance with necessary. Usually these extender , 
quantity of additive is 1 0 wt% or less vis-a-visthe 
weight of moldability superabsorbent composition. 

[ Production Example ] 

Water-absorbant resin which is used for this invention 
below, with Production Example isexplained, but water- 
absorbant resin which is used for this invention is not 
sonEthiiTgwhichislinitedinthis In below, section 
displays parts by weight. 

Furthermore, it measured particle diameter of water-ab 
sorbant resin due to wet type ultracentrifugation 
sedimentation method ( Horiba Ltd (DB 69-053-7410) 
make CAPA-700 use). 

In addition, amount of absorbed water of water-absor 
bant resin it is a measurable with various methods, 
butapplying light absorption method ( Japan 
Unexamined Patent Publication Showa 62-54751 
statement) which uses blue dextrin aqueous solution, it 
measured. Namely, as for blue dextrin of high 
molecular weight because it is not absorbed inthe water- 
absorbant resin, concentration of blue dextrin changes 
with moisture absorption, it is amethod which measures 
this change with absorbance and converts to theamount 
of absorbed water. 



a) ^U-f^X h'J >*$«a>HB 



A) adjustment of blue dextrin aqueous solution 
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Blue dextrin (BD) solution of 0.03 % is adjusted meltin 
g blue dextrin 0. 3 part in 0.00 3 wt% Triton X100(TO) 
aqueous solution 100 parts. 

B) water absorption equilibrium of water-absorbant resi 



*±SM*0«*g £ «Jg0. 001 fcfc £ £ ? #*3fcg 



You insert water-absorbant resin 0.01-0. 2 part in B 
D solution 2 0 part and TO aqueous solution 2 0 part, 
under agitating the2 hours water absorption equilibrium 
can point. After equilibrium, centrifugal separation 
doing suspension, it separates each supernatant. 

Q measurement of amount of absorbed water 

Absorbance of each supernatant in order to become pre 
cision 0.001 , was measuredwith spectrophotometer, 
amount of absorbed water was sought with next 
formula. 



!R7KS (g/g) = 



( B D 



( 1 - 



( r tk tt m m o 
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Production Example 1 

While inserting sorbi tan mono stearate (SPAN60)2 6 pa 
rtm reactor as cyclohexane 40 Opart and emulsifier, 
with 50 °C melting it did nitrogen substitution . 
azoisobutyronitrile (AIBN)0.0 1 part was added to flask, 
inside 3 0 part of acrylic acid Na(degree of neutralization 
74 mol%)45 wt% monomer aqueous solution 20 0 part g 
of theNJsP- methylene bis acrylanide content (Anti- 
monomer 0.02 wt% ) was dripped, Approximately, 
system becomes blue white with 3 0 nin and 
irunderstands that polymerization starts. After dripping 1 
hour, it added AIBN 0.0 5 part to reactor, 1.5 
hoursapplied remaining monomer aqueous solution and 
dripped 

While with 60 °C 1 hour after saying maturing, azeotr 
opic boiling doingunder solvent circulation, dehydration 
it did water in polymer rricelle, it obtainedthe emulsion 
(A) cyclohexane solution which water-absorbant resin 
disperses. 

Water-absorbant resin solid component : 1 8 wt% in emul 
sion(A) 

Average particle diameter :0.2 m of water-absorbant r 
esin 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translatioa ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P. 



JP 0268421 7B9 Machine Translation 



C 0 1 0)<O I&7KMI* 400g/gTj fe o fc o 

&£§SS0):77X=H::v<7P'\^>310g|k ?Ut 
tit LTV^t^>^/Xf7l/- h (SPAN60) 206U 
. I7^3> (A) 155SC£A*U 50°ClZT?g»L 

AIBN0.01»$75^a*caiPL. N, N' 
tfX72 'J;U7 5 K^*f (« : Ey7-0.02wt%) 0)7 

<? y p-fU*vifji/ h y * t;u7 >^-^a^7 p 

K80vt%*S»82fit®l*K 25gp^;*gTLfco 



x-*JH?a> (B) 40B*ttttIBB»0:l5wt% 



*fc, mva> (B) *«St>#IMHZ*Mf, 



C 0 1 000 K*S l*280g/gT* footio 
IH3 

MPSj (S£10~30jUm) 40BS. SPAN60 109. vP^ 
JUva> (C) v^P^+-y->^^1ifco 



mi?a> (C) *0tt*ttttlffill&#:l9wt% 



©7K1±ffiBi^¥^^@:0. 9/i m 



In addition, you applied eirulsion (A) on ultracentrifug 
e, separated with the solvent, collected water-absorbant 
resin solid component. 

Amount of absorbed water of this ones was 400 g/g. 
Production Example 2 

While inserting sorbitan mono stearate (SPAN60)2 0pa 
rt and ernulsion(A)15 5 part in flask of reactor asthe 
cyclohexane 31 0 part and emulsifier, with 50 °C 
melting it did nitrogen substitution . 

AIBN 0.0 1 part was added to flask, among acryloylox 
y ethyl trirrethyl arnrnonium chloride 80 wt% aqueous 
solution 8 2 part of NjN 1 - methylene bis acrylairide 
content(Anti- monomer 0.02 wt% ), 2 5 part was 
dripped 

After dripping 1 hour, it added AIBN 0.0 5 part to flas 
k, 1 hourapplied remaining monomer aqueous solution 
and dripped 

While with 60 °C 1 hour after saying rraturing, azeotr 
opic boiling doingunder solvent reflux, dehydration it 
did, it obtained emulsion (B) cyclohexane solution which 
thewater-absorbant resin where anionic crosslinked 
polymer and cation crosslinked polymer become 2-layer 
structure disperses. 

Water-absorbant resin solid component : 1 5 wr% in emul 
sion(B) 

Average particle diameter : 0.4 m of water-absorbant r 
esin 

In addition, you applied emulsion (B) on ultracentrifug 
e, separated with the solvent, collected water-absorbant 
resin solid component. 

Amount of absorbed water of this ones was 280 g'g. 
Production Example 3 

Commercial water-absorbant resin fine powder item" 
San-wet IM-300 MPa S" ( particle diameter 1 0-30 

m) 4 Opart , SPAN60 10 part and margin hexane 
16 0 part wereinserted in predetermined container, 
linking use of ultrasonic horrpgenizer, with20°Cthe4 
hours and when powder fragment it does, emulsion 
(Q cyclohexane solution was obtained 

Water-absorbant resin solid component : 1 9 wt% in emul 
sion(Q 

Average particle diameter :0.9 mof water-absorbant r 
esin 
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In addition, you applied emi!sion(Qonultracentrifug 
e, separated with the solvent, collected water-absorbant 
resin solid conponent. 

Amount of absorbed water of this ones was 580 g/g. 
Production Exanple 4 

Collection water-absorbant resin solid conponent 1 0 pa 
rt of ermlsion (A) of Production Exanple 1 was 
dispersed tothecyclohexane 3 Opart, making use of 
ultrasonic horrogenizer, with 20 °C 1 hour , when there- 
fracture it does, enulsion (D) cyclohexane solution was 
obtained. 

Water-absorbant resin solid conponent :25 wt% in erml 
sion(D) 

Average particle diameter :0.9 mof water-absorbant r 
esin 

[ Working Exanple ] 

Moldability water-absorbant resin composition of this i 
nvention is explained below, with Working Exanple, but 
it isrx)t something which is United in this. In below, 
section displays parts by wei ght. 

Furthermore, it measured amount of absorbed water of 
moldability water-absorbant resin composition of this 
invention makinguse of weight change method 

Namely, you insert test piece 5g in nylon characteristic 
sack of the250 mesh, 10 hours soak in deionized water. 
Removing nylon characteristic sack, after doing 1 5 
amountdewatering , it measures weight, amount of 
absorbed water ( % anti- its own weight ) with does 1/5 
xl 00 of theincreased weight. 

You appraised separation characteristic of containing w 
ater gel at timeof water absorption of moldability water- 
absorbant resin composition of this invention, with 
evaporation residue method 

Namely, after measuring amount of absorbed water of 
test piece making use of weight changemethod, with 
stainless steel metal screen of 80 mesh it filters, filtrate 
was done evaporation finishing hard, quantity of the 
residue was measured, separation characteristic of 
containing water gel wasappraised from next forrrula. 

Quantity of separation characteristic ( % ) = residue & 

solid conponent of water-absorbant resin 

inl 00/5moldability water-absorbant resin composition 

Working Exanple 1 

You inserted toluene 30 0 part and low density polyet 
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LEDtKUx*) 100»*Br6fl>S*::A*u. BOtfcTSB 
^icgJgLfcSL x-^U^av (A) 130»$5TFLT 



H0>j£»1£a*ttttlM&l£tt (E) t»fc. 



ffi * ffl I* T -f > 7 U - v 3 > j£ ^ L T % b +l * z y 4 ) U 



I7|lv3> (A) 130SPO>ft 



j£KttK*ttWBe&ft (F) 



hiUX>300». x^U>-^e~>l/*S^«: ( 
EVA) (EKUftH 7Kijx^EVA25K:fffKe-;U#M 
11%) lOOfcSBSKAti, 80°CC:T5S£K;g8?Lfc 
ft. xt;Uv3> (A) 260gp^;^TLT. ;I£#ffcL 



VftKttKftttttMM (G) j?5^>y-lt» 



9Ett«4 

EVA) (EKjttHbX *'Jx^X700:R»ex^fi3 
3%) lOOWSSSlcAft, 80°Clzr^±(zjt<gLfcS 
, I7^va> (B) 310»£»TLT, ;I£#»Lfc 



hylene ( Mitsubishi Yuka make LED polyethylene ) 100 
parts in predetermined container, with the80 °C after 
melting completely, you dripped emulsion (A) 1 3 0 part, 
blending did 

Casting after drying, powder fragment doing dispersi 
on which is obtained onthe release paper, you obtained 
moldability water-absorbant resin opposition (E) of 
this invention which water-absorbant resindisperses in 
polyethylene. 

Inflation molding doing rmldability water-absorbant res 
in composition (E) making use of Brabender molding 
machine, you inscribe thearnount of absorbed water of 
film which can and separation characteristic of 
thecontaining water gel to Table 1 . 

Working Example 2 

In Working Example 1 , other than using emulsion (A)2 
6 Opart in place of emdsion(A)130part, 
thernoldability water-absorbant resin composition (F) of 
this invention was obtained with as similar. 

Inflation molding doing rmldability water-absorbant res 
in composition (F) making use of Brabender molding 
machine, you inscribe thearnount of absorbed water of 
film which can and separation characteristic of 
thecontaining water gel to Table 1 . 

Working Example 3 

You inserted toluene 30 Opart and ethylene - vinyl ace 
tate copolymer (EVA) ( Mitsubishi Yuka make 
polyethylene EVA 25K: vinyl acetate content 11 %) 100 
parts in container, with the80 °C after melting 
completely, you dripped emulsion (A)26 0 part, 
blending did. 

Casting after drying, freeze-fracture doing dispersion 
which is obtained onthe release paper, you obtained 
moldability water-absorbant resin composition (G) of 
this invention which water-absorbant resindisperses in 
EVA 

Inflation molding doing moldability water-absorbant res 
in composition (G) making use of Brabender molding 
machine, you inscribe thearnount of absorbed water of 
film which can and separation characteristic of 
thecontaining water gel to Table 1 . 

Working Example 4 

You inserted toluene 30 Opart and ethylene - vinyl ace 
tate copolymer (EVA) ( Mitsubishi Yuka make 
polyethylene X700: vinyl acetate content 33 % ) 100 
parts in container, with the80 °C after melting 
completely, you dripped emulsion (B) 3 1 0 part, 
blending did. 
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8e*fl3fcfcHT\ I7jl/V3> (A) 260«O>« 
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mmme 

JU (PVA) (^7bS #/«-iW17) 100»SS*lz 
A*U S±**Lfcfc, i7;^a> (c) 245SJ£;iS 
TLt, S£5MftLfc. 
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Casting drying dispersion which is obtained on release 
paper, youobtained moldability water-absorbant resin 
composition (H) of this invention which water- 
absorbant resin disperses in thefilmEVA amount of 
absorbed water of film which is obtained and separation 
characteristicof containing water gel are inscribed to 
Table 1. 

Working Exanple 5 

In Working Example 3, other than using emulsion (D) 1 
87 section in place of the emulsion (A)26 0 part, 
moldability water-absorbant resin corrposition (I) of 
this invention was obtained with as similar, amount of 
absorbed water of film which is obtained and separation 
characteristicof containing water gel are inscribed to 
Table 1. 

Working Example 6 

^methyl** oxide 40 Opart, you inserted polyvin 
yl alcohol (PVA) ( Kuraray C6. Ltd. (DB 69-053-6750) 
make Poval217) 100 parts in container ,the complete 
dissolution after doing, you dripped ermlsion (Q24 5 
part, blending did. 

Dispersion which is obtained casting was dried on rele 
ase paper, themoldability water-absorbant resin 
composition (J) of this invention which water- 
absorbant resin disperses in sheet PVA wasobtained. 

Thermal processing crossl inking doing moldability wat 
er-absorbant resin composition (J), you inscribe amount 
of absorbed water of PVA sheet whichcan and 
separation characteristic of containing water gel to Table 
1. 

Comparative Exanple 1 

In Working Exanple 3, other than using" San-wet Dvl 
-300 MPa S" 47 section in place of the ermlsion ( A)26 0 
part, molded article (K) which water-absorbant resin 
disperses in film EVA with assirrilar, you obtain 

Amount of absorbed water of film which is obtained an 
d separation characteristicof containing water gel are 
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inscribed to Table 1. 











20 


0.1 


mm 2 


45 


0.3 


mm * 


80 


0.1 




560 


0.5 


mm 5 


70 


1.0 


mme 


1200 


1.5 




30 


15.5 



(2) *»RO)»ttizfe^r, **ifc«*«B**r. 



(3) *^isa)»tt"e(ft*LTti, ##^K&«Ktf 



(4) K*$4IIB8*&£it'<. K*fta>yjuiS£*<ft 
fly ftfi, ft*JB 7 -fiUA. ±*Eit7K#* K 



«flg£*-DTl*5 (Y.0SADA. Adv. Polym. Sci. , 82 J ( 
1987) ) . *§tW<0&BteVgL7m®m\z&l*Ti<<* 



[ Effect of Invention ] 

Moldability water-absorbant resin composition of this i 
nvention shows next kind of effect. 

(1) Formation is possible in geometry of option. 

(2) In geometry when forming, water absorbing ability 
which is superior is shown. 

(3) Absorbed water doing with geometry when forming, 
because separation of the containing water gel quite is 
little, stability you can obtain water absorption, also 
thecontact feeling (slimy feel) or biosafety of surface is 
improved. 

(4) In comparison with water-absorbant resin alone, gel 
strength at time of water absorption ishigh. 

From lact that it is effect above, it is a applicable in va 
rious application 

It can increase absorbing water as objective application 
which such as for example , foodstuff, horticultural 
film, construction water-proof material , water 
absorbancy fiber , toy, feminine hygiene goods and 
concrete curing sheet designates. 

In addition, anionic , cation or amphoteric crosslinked 
polymer possesses theionic group, as for these 
containing water gel with voltage application water 
which water absorption isdone drains water, contracts, 
water absorption and has repetitioipossible responder 
talent which swelling is done furthermore due tovoltage 
cancellation, (Y.OSADAand Adv.PolymSci.,82, 
1(1 987)). If it is a ionic group content type regarding 
moldability water-absorbant resin of this invention, it isa 
applicable in application (Such as for example , sludge 
dehydration separation membrane , artificial muscle , 
actuator and solar pound ) which possesses similar 
function, utilizesthis function 
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